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Introduction

The NESDIS operational Snowfall Rate (SFR) product is 
retrieved from measurements from passive microwave 
sensors aboard polar-orbiting satellites (Meng et al., 2017; 
Kongoli et al., 2015, 2018). 

ωSensors: ATMS, AMSU/MHS, GMI, and SSMIS 

ωSatellites: S-NPP, JPSS, POES, Metop, GPM, and DMSP

ωCoverage: Global land

ωNear real-time production from 10 satellites; 20 snowfall 
rate estimates per day  on average in mid-latitudes and 
more in high latitudes

ωAlgorithm: 

VLogistic regression model for snowfall detection

V1 DVAR-based snowfall rate retrieval 
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S-NPP Bias Correction SFR over Ocean/Coast/Sea Ice

• Bias sources

VUncertainties with radiative transfer model

VBiases from NWP model predictions

VAlgorithm assumptions, e.g. ice water content profile 
follows linear distribution

• Correction approach

VΨ¢ǊǳǘƘΩΥ {ǘŀƎŜ L± ƘƻǳǊƭȅ ǊŀŘŀǊ ŀƴŘ ƎŀǳƎŜ ŎƻƳōƛƴŜŘ 
precipitation analysis

VPrevious correction: histogram matching 

VNew approach: Regression between SFR bias and a 
selected set of Tbs, retrieved parameters, and GFS 
predictions. 
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NOAA-20 Bias Correction

Correlation

Coeff.
0.70

Accuracy 

(mm/hr)
-0.04

Precision

(mm/hr)
0.48

Regression

Correlation

Coeff.
0.49

Accuracy 

(mm/hr)
-0.26

Precision

(mm/hr)
0.84

HistogramMatching

Northeast Snowstorm on February 7, 2020

• JPSS PGRR project

VDevelop S-NPP and NOAA-20 SFR over 
ocean/coast/sea ice

• Same algorithm framework as land SFR

VLogistic regression trained Snowfall Detection

V1DVAR-based Snowfall Rate

• Truth’ data: snowfall rate from Spaceborne 
radars 

VCloudSat CPR 

VGPM DPR

• Snowfall Detection models have been 
developed

S-NPP snowfall frequency CPR snowfall frequency

Global SD Model10-deg Grid-Box SD Model

Snowfall Probability

Snowfall probability over Alaska region on Nov 19, 2013. The black track 
is CloudSat overpass with purple dots indicating snowfall occurrences. 
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